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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 
DOT5 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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PRE-PROCESS IN CHORD ANALYSIS OPERAlTON 
(FREQUENCY ERROR DETECTION) ; 



T = q; . F (N) = 0 , N = - 3 ~ + 3 



CARRY OUT FREQUENCY f 1 - 
CONVERSTON OBTAIN 



FREQUENCY: INFORAMTION 
f(T) 



CARRY OUT MOVING AVERAGE PROCESS 
f (T) = ( f (T)f f (t-1)/2.0Vf (T-2)/3.0)/3. 0 



T = T+ 1 
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EXTRACT FREQUENCY COMPONENT f 1 (T) FOR 
TEMPERED 12 TONES WITH REFERENCE TO 
TONE A AT 110.Q+2*N Hz 
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EXTRACT FREQUENCY COMPONENT f2(T) FOR 
TEMPERED 12 TONES WITH REFERENCE TO 
TONE A AT 2 ( 1 10 . Q+2*N) Hz 



EXTRACT FREQUENCY COMPONENT f 3 (T) FQR 
TEMPERED 12 TONES WITH REFERENCE TO 
TONE A AT 4(110.Q +2*N) Hz 
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EXTRACT FREQUENCY COMPONENT f4(T) FOR 
TEMPERED 12 TONES WITH REFERENCE TO 'i 
TONE A AT 8 (110.0+2*N) Hz ' 
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detect f (n) whose 
frequency: component 
total is maximum among 
f(n) for 1 octave and 



N=*N+ T 



SET ITS N AS 

-'error. VALUE X 



F (N) = F (N) + F ' (T) |_~S12 
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EXTRACT FREQUENCY COMPONENT, f 5 (T) FOR 
TEMPERED 12 TONES WITH REFERENCE TO 
TONE A AT 16(110. 0+2*N) Hz 



CULCULATE BAND DATA FOR 
1 OCTAVE 

: . F' <T)»f 1(T) X5+f 2(T)X4 
+ f 3(T),X3+f 4(T)X2*f 5 (TV 
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.MA IN PROCESS IN CHORD ANALYSIS OPERATION 
SZ\ ■ L 



I 



CARRY OUT MOVING AVERAGE PROCES 
* CT)-(f (T)+f <TH)/MW f (T-2)/3.0)/3.0 
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extract frequency COMPONENT f 2 (T) FOR 
12 TONES WITH REFERENCE TO TONE A AT: 
2(110.0+2*N) Hz 
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EXTRACT FREQUENCY COMPONENT f3(T) FOR - 
TEMPERED 12 TONES WITH REFERENCE TO TONE 
A AT 4(110.0+2*^0 Hz 

^26 : 
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EXTRACT FREQUENCY COMPONENT f 4 (T) FOR 
TEMPERED 12 TONES WITH REFERENCE TO. TONE 

A AT 8(110,0+2*N) Hz 
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CHORD 
CANDIDATE 
NUMBER>0? 

S32 

CHORD 
CANDIDATE 
NUMBERS? 



Ye* 



S33 



OF IN 



PRESENT O PERATION 




S34 



MAKil 2ND CHORD 
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TIME (4 BYTES) 1ST CHORD CANDIDATE (1BYTE) 2ND CHORD CANDIDATE (1 BYTE) 
TIME (4 BYTES) 1ST CHORD CANDIDATE (1 BYTE) 2ND. CHORD CANDIDATE (1 BYTE) 
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POST-PROCESS IN CHORD ANALYSIS OPERATION 




READ OUT 1ST CHORD CANDIDATES 
M1(0) TO M1(R) AND 2ND CHORD 
S41 CANDIDATES M2(0) TO M2(R) FROM 
TEMPORARY MEMORY 

CARRY OUT SMOOTHING. PROCESS TO 
1ST CHORD CANDIDATES M1(0)TO 
Ml (R) AND 2ND CHORD CANDIDATES 
M2(0) TO M2 (R) 



CARRY OUT EXCHANGE PROCESS TO 1ST 
CHORD CANDIDATES Ml (0) TO Ml (R) 
AND ^ 2ND CHORD CANDIDATES M2 (0) TO 
M2(R) 
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MUSIC STRUCTURE DETECTION OPERATION 



S51^ 



T 



READ OUT 1ST CHORD CANDIDATES Ml (0) TO 
MHa-1) AND 2ND CHORD CANDIDATES M2(0) 
M2(b-1) IN CHORD PROGRESSION MUSIC DATA 



TO 



CI V<Ej L^ynjjYJ A STORING DEVICE 



S52 



ADD 1ST CANDIDATES Ml (a) TO Ml (a+K-1) , AND 
2ND CHORD CANDIDATES M2(b) TO M2(b+K-1) AS 
TEMPORARY DATA 



S53. v . I 


GAWW?ATE 1ST CHORD DIFFERENTIAL 
.MRiip; TO MRl(P-2) FOR 1ST CHORD 
M1(0) TO Ml(P-l) 


VALUES 
CANDIDATES 


S54 -\ 


CALCULATE 2ND CHORD DIFFERENTIAL 

T 2 U'^o%^ p i) 2) F0R 2ND CH0RD 


VALUES ; 
CANDIDATES 
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COUNTER VALUE c= 0 J 



READ OUT K 1ST CHORD CANDIDATES Ml(c) TO ■:: 
Ml(c+K-1)-Ul(0) TO Ul(K-l) AND K 2ND CHORD 
CANDIDATES M2(c) TO M2 (c+K-1) =U2 (0) TO 
U2(K-1) 



_ V 7 

[CALCULATE. 1ST. CHORD DIFFERENTIAL VALUES - - ■ 
^Rl(O) TO UR$(K-2) FOR 1ST CHORD CANDIDATES 
U1(0) TO Ul(K-l) 
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U2(0) TO U2(K-1) 
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CARRY OUT CROSS CORRELATION OPERATION ~ 
BETWEEN PARTIAL MUSIC DATA AND 1ST CHORD 
.CANDIDATE FOR CHORD PROGRESSION MUSIC DATA 
10 CALCULATE CORRELATION COEFFICIENT COR(t) 
\ INCLUDING JUMP PROCESS AND RELATED KEY 

~ "" OCERR) 



_ERi 



s60 CARRY OUT CROSS CORRELATION OPERATION 

^ BETWEEN PARTIAL MUSIC DATA AND 2ND CHORD 

(INCLUDING JUMP PROCESS AND RELATED KEY " -7 • '.' 

, : PRQCESSj 



COR (c. t)=COR(l) + COR'(t) S51 
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SET COR PEAK(c,t)=l FOR c, t WHEN COR(c,t) 
AT T E IN ST E AK VALUE, AND SET COR_PEAK(c , t} =0 
FOR OTHER c,t 
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CALCULATE TOTAL VALUE OF COR_PEAK(0 , t) TO 
COR PEAK (P-l , t) AS PEAK NUMBER PK(t) 
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ST 
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SEPARATE I DENTICALPHASK RANGED FROM ~ ~ 
CONSECUTIVE VALUES AMONG PK(0) TO PK(P-.l) 
AND STORE THEM AS MUSIC STRUCTURE DATA 
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OUTPUT PERFORMANCE SOUNDS OF MOST 
FREQUENTLY) '.REPEATING BHRASEOR SELECTED 
PHRASE AS REPRODUCED SOUNDS FROM SPEAKER 
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FIG , 16 
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IDENTIFICATION INFORMATION FOR MUSIC PIECES (FILE NAMES, ETC,) (512 BYTES) 
REPEATING PART 1 : PHRASE REPEATING THREE TIMES 

0*03 (RANK 3, 1 BYTE) 1ST PHRASE STARTING TIME INFORMATION (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) 
2ND PHRASE ENDING TIME INFORMATION ( 4 BYTES) 

3RD PHRASE STARTING TIME INFORMATION (4- BYTES) 
3RD PHRASE STARTING TIME INFORMATION (4 BYTES) 

REPEATING PART 2; PHRASE REPEATING TWICE 

0x02 (RANK 2,1 BYTE) 1ST PHRASE STARTING TIME INFORMATION (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) 
2ND PHRASE ENDING TIME INFORMATION ($ BYTES) 

REPEATING PART 3: PHRASE REPEATING TWICE 

0X02 (RANK 2,1 BYTE) 1ST PHRASE STARTING TIME INFORMAI TON (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) . 
2ND PHRASE ENDING TIME INFORMAI TON (4 BYTES) 

REPEATING PART 4 : (ACTUALLY NOT REPEALING, APPEARING ONLY ONCE) 
0*01 (RANK 2,1 BYTE) PHRASE STARTING TIME INFORMATION ( 4 BYTES) 
PHRASE ENDING TIME INFORMATION (4 BYTES) 

0*01 (RANK 2,1 BYTE) PHRASE STARTING TIME INFORMATION (4 BYTES) 
PHRASE ENDING TIME INFORMATION (4BYTES) 

0X01 (RANK 2,1 BYTE) PHRASE STARTING TIME INFORMATION (4 BYTES) 
PHRASE ENDING TIME INFORMATION (4 BYTES) 
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MUSIC ..TITLE OR FILE NAME 
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INTRO? 
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FIG. 23 
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